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Abstract : A periodic backflushing was performed to reduce the membrane fouling of ultrafiltration for
wastewater, and the effect and the optimum condition were investigated in this study. The alumina-
ceramic tubular membrane with pore size of 0.02 yum was used for the wastewater treated by coagulation
and sedimentation from two paper plants, of which A plant made toilet paper by recycling milk paper
cartons and B plant recycled corrugated cardboards. And the effect of periodic backflushing to membrane
fouling and quality of permeate were studied with a constant backflushing time of 3 sec. As results of
measuring SS, TDS, and COD of source and permeate, the rejection rate of SS showed the highest value
at the backflushing period of 15 sec, which was the shortest time in these experiments, in case of waste-
water discharged from A plant. However, the rejection rate of COD had the highest value at the period of
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30 sec for wastewater from both A and B plant. Then, the rejection rate of TDS was almost same at 30
and 60 sec for A plant wastewater, and the highest at 60 sec for B plant. The effect of periodic back-
flushing to membrane fouling was investigated by change of permeate flux according to operating time.

The permeate flux decreased slowly at the operation with backflushing, and was higher compared with

that without backflushing in both case of A and B wastewater. But, the optimum period with the highest
flux of A wastewater was different from that of B, because SS and COD of A was higher than those of

B and TDS of B was higher than that of A,
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Table 1. Specifications of tubular ceramic mem-
brane used in this study

Material Alumina
Pore size (um) 0.02
Outer diameter (mm) 11
Inner diameter (mm) 7
Length (mm) 250
Surface area (cm® 55.0
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Table 2. Water quality of source used in this

study
A company B company
Range Average Range | Average
S8
75~175 138 25~10 6.3
(mg/L)
coD 39.6~85.7 65.8 196~288| 241
(mg/L)
DS 60.0~76.0 70.3 118~145 133
(mg/L)

Concentrate

Backflushing
Flowmetter

$V:Solenoid valve
On 1//0ff ¢

Fig. 1. Apparatus of ultrafiltration with periodic
backflushing.

EE 9AsA fREs AA dHae 94 g2
(Procon, Standex Co.)ol 93] FFHaZHH M
g1 2§ ‘5}5}-‘?‘-i olgEo] #Y R WRE F
g, HE $3BE AXshA A9 %@?4
F& 5’:@_%} F JEE stk e fdHE
24 (NP-127, TOKYO KEISO, Japan)Z 75]
i 47 2R 44 GEAE dAse] 7
BUY ¢FxE FAsET A BTl diFd 4
gL dste R wjE7e dh 5T 44 £
Hrolz W8 (CKD, Japan)E AAeids, < 53t
geEo] BARel AAH T T URgEE 94
A FAXNAFT] et gl §-3gd] SEol=
WEE FFsige A e FYxol= WHES
= ahte] AlZhAel A (Twin timer; OMRON, Japan)
o 472 REyo] wirol ¥} FAld Yot &
Frols WEE Adel AvE FLE BY AHo
2z B39 w&pd 23y Hddes 3as A
et GAHE 2 Bg o= Fido] wWEd
F AEE SFY GAPA FYHE Adee BE

T =F

m&m#

I



B9 ey golcldure e ASAN % ARE 71 AL L F1H 444wzt 181

2.4, 2 Uy

Fggad 5 19 deE A5 JAF AkE 3
22 gARsH AAsn o8 Ztzhe] Aol diaA
AL AANDE 15%, 0%, 6028 WA TIEA, &
AN o F3h 2o Wi AEE wAS
o E3, A4 RE A ¥a FHAYEE sl G4
4g ¢ Avel vyt 449 ¥x2& A
116}71 H st AAHF7 #4

ar ‘l o) )
o Fo4g AAsel Fdow, FFH FUL 152
<10 Pav A% e 98x10' Paz HeA
AT B R A dAHFE 14 FHFFE AME

shele.
Age] 88 ¥ A8F WFE NFE 7,5 09
ZREE 10-15% F 2714 448 $4e 8

A AgEe AR 1 e, BEA Agel
& gt 20% BAF FEdo) 2~-397F WA|s},
ot 7130 QgEdel £3Ee] HoEE Furh
Mzg &4 AN 7HEs7] Aol g 2Ee) A
NS B 13 Z2H52 A4 AWM 2 2] 3 A
By FHE F4std B 4% E qFE As
Ak

2923 WAL HEE AW AANF 2 F

o
=
dol w B4 P2 ZF FLF uYPEL conduc-

tivity meter (ATI ORIONAL, Model 162, US.A)E
H7l AEEE ZAse] P, i 1PE 9 &
4 ratee SAAFPAANL skl 1A
Elait=3

vl 2 -8 (rejection rate, %)=

A (feed) ~— & T (permeate
% A% (feed) *100

3.1. AMIX| BlAte] 87 &S0 chst Btelofn)
ABNe 57 A9 Ada A%

100

-
BT: Backflushing time 7
9o | FY: Filtration time
- ¥ /'
80 [ -1 Tk
3 " N ey
£ np R /
P B TRU " S— |
[y \ AN
w 80 \
Q
B 50 4 \ o
c A
o 40k \
——®
~§§~ 30 - A company \\ /'
4 L TMP = 1.52x10° Pa | /
20 - —@~ BUFT=0 | /
i~ BTFT=005 \ /
10 - —A BTFT=04 /
- BTIFT= 0.2 |\ /
0 1 1 & 1 J 1 i
O 20 40 60 80 100 120 140 160 180 200
Time (min)

Fig. 2. Change of rejection rate of SS according
to backflushing period during operation
for A plant wastewater.
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